
Claims 

1. A compound of formula (I):  

Formula (1) 
la 

R1 	111116A 

wherein: 

each R1  is independently selected from the group consist-, 
in 	of El, OH, 	"F2H, OCH, CH1, F, Br, Cl, CN, 
0-cyclopropyl, CO2H, CONTI, CONHPh, CONH(4 
flatiron), 	CH2OH, 	tetrazole, 	CH2CO3,H, 
CH2CH,,CO,H, CCH3HCO,H, CH2NH2, NR, and 
NHCH3, 

Rla is H; 

le is selected from the group consisting of H, OH, CO,,H 
and tetrazole; 
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Ar is selected fron tale group consisting of: 

N 
% 

N 
‘ 	 \ 

RI) 	 R4  

ats)e (Itsie 

i IIN  
N 	 N 

9  
(R\ (1) 

A 
and 

RI)  
(P-8  

e is an integer selected from the group consisting of 0, 1, 2, 
3, and 4; 

f is an integer 
3;  

selected the group consisting of 0, 1, 2, and 
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wherein each R8  is independently selected from the group 
consisting of H, halogen, OH, NO„ CN, SH, NH,„ CF, 
OCF3, optionally substituted Cr-C„,alkyl, optionally 
substituted 	C,-C„haloalkyl, 	optionally 	substituted 
C,-C,,,alkenyl, optionally substituted C„,-C,allqinyl, 
optionally substituted C2-C12heteroalkyl, optionally 
substituted Cs-C12ryeloalkyl 	optionally 	substituted 
C,-C„eycloalkenyli 	optionally 	substituted 
C-,-C,,,heterocycloalkyl, 	optionally 	substituted 
C2-C,,,heterocycloa1keny1, 	optionally 	substituted 
CEI-CisarYin optionally substituted C1-Cisheteroary1, 
optionally substituted C1-C1,alkyloxy, optionally sub- 
stituted 	C,,-C, ,alkenyloxy, 	optionally 	substituted 
C9-C12alkynyloxy, 	optionally 	substituted 
C2--C,,heteroalkyloxy, 	optionally 	substituted 
C3-€12cycloalkyloxy, 	optionally 	substituted 
C -C12cycloalkenyloxy, 	optionally 	substituted 
C,-C12heterocycloalkyloxy, 	optionally 	substituted 
C2-C1„heterocycloalkenyloxy, 	optionally 	substituted 
C6--C1 8aryloxy, 	optionally 	substituted. 
Ci-Clheteroaryloxy, 	optionally 	substituted 
C 	 0,-...11 i-C12alkylamino, SR', S0J-1, SO,NR1  ic. 	SO,Rw, 
OSO,R11), 	SONRioRny 	SOR1°, 	CORI°, 	'"O H, 
COOR1°, CONR1aR11, NR1QCOR” , NR1TOOR11, 
NR'SO,R11, NRw 	" CONR1QR, and NR1°R" 

wherein R4' is selected from the group consisting of H, 
optionally substituted C1-C1  all 	optionally substi- 
tuted 	C 2-C 12alkeny1, 	optionally 	substituted 
C.2-Ci.,alkynyl, 	optionally 	substituted 
C,,-C,heteroalkyl, 	optionally 	substituted 
C3-C1 ,cycloalkyl, 	optionally 	substituted 
C2-C,:,heterocycloalkyl, 	optionally 	substituted.  
C,-C,aryl, optionally substituted Ci-C,,,heteroaryl, 
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SO,H, SO21 TR1OR111 SO-RI°, SONR"R", Me°, 
R' °, CO H, COORID, and. CONRIoRii; 

wherein each Riej  and R" is independently selected from 
the group consisting of H, optionally substituted 
C1-C ,,alkyl, optionally substituted CrCioheteroalkyl, 
optionally substituted 	'1- 	12h. 	optionally sub- 
stituted 	C -Cilcycloalkyl, 	optionally 	substituted 
C-6-Cisaryl, 	and 	optionally 	substituted 
C,-C,8heteroaryl; 

A is 	CR'Rb  

B is 	the formula a group of 	 (CR'TeL 

wherein each R. and Rb, is independently selected from 
the group consisting of H, halogen, OR, NO, CN, SH, 
NH,, a,, OCF 	methyl, ethyl, propyl, isopropyl, 
cyclopropyl, phenyl, 4-chloro-phenyl, 4-tittoro-phenyl, 
thiophene-2 -yl, 

or any two R.', and 1b i on the same carbon atom when taken 
together form a cyclopropyl gm up; 

RC and Rd  are both H; 

n is an  integer selected from the group consisting of 0 and 
I; 

a is an integer selected from the group consisting of 0, and 
I., 

or a pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1 wherein B is CE12, 

3. A compound according to claim I wherein Ra and Rh  are 
different 
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4. A compound according to claim 3 wherein one o f R.' and 
Rb  is II and the other is selected from the group consisting of 
methyl, ethyl, propyl, and isopropyl. 

5. A compound according to claim 1 wherein the Rg  sub- 
stituent is located in the 4 or the 5 position of the six mem-
bered ring. 

6. A compound according to claim 1 wherein each R8  is 
independently selected from the group consisting of CH, 
CH2CH3, CH2Cli„CH3, CH(C113)2, (CH2)3C113, Cl, Br, F, 13  

OH, NO,, NH,, CN, S0311 QCH3, OCH,CH,CH3  CF3, and 
OCF, 

7. A compound according to claim .:1 wherein a is 0. 

8. A compound according to claim 1 wherein each RI  is 
independently selected from the group consisting of Hi  OH, 
F, Cli  Br, 022H, CONH2, CH2OH, CN, 0C113, and OCHF2. 

9. A compound according to claim 1 wherein one RI  is H 
and the other R1  is Oft 

10. A compound according to claim 1 selected from the 
group consisting of: 

N 

N 
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or pharmaceutically acceptable salts and isomers thereof 

11. A pharmaceutical composition including a. compound 
according to claim 1 and a pharmaceutically acceptable dilu-
ent, excipient or carrier. 

12, A method of treatment of diabetes in a mammal that is 
treated by inhibition of lip HSD1, the method comprising 
administering an effective amount of a compound according 
to claim 1, 

13. A method according to claim 12 wherein the diabetes is 
type II diabetes. 

14 The method of claim 12, wherein the compound is 
administered in combination with an adjuvant 

15. The method of claim 14, wherein the adjuvant is 
selected from the group consisting of dipeptidyl peptidase-IV 
(DP-IV) inhibitors; (b) insulin sensitizing agents; (c) insulin 
and insulin mimeties; (d) suffonylureas and other insulin 
secretagogues; (e) alpha-glucosidase inhibitors; (1) GLP-1, 
GLP-1 analogs, and GLP-1 receptor agonists; and combina-
tions thereof. 

16. The method of cl ai m 15, wherein the insulin sensitizing 
agents are selected from the group consisting of (i) PPAR-
gamma-agonists, (ii) PPAR-alpha-agonists, (iii) PPAR-al-
phafgamma-dual agonists, (iv) biguanides, and combinations 
thereof. 
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Claims:  

1. 	A compound of formula (I): 

0 	Ric' 

A 
(R2)a 

.„...„...-...,,.... 
Ar 	B N 

Ri c' 
R1 

5 

Formula (I) 

wherein: 

each R1, R1" and R2  is independently select 	from the group consisting of H, 

10 halogen, OH, NO2, CN, SH, NH2, CF3, OCF3, O' H3, CH2OH,CH2CO2H, CH2CH2CO2H, 

CH2NH2, 	optionally substituted Ci-C12alkyl, optio ally substituted C1-C12haloalkyl optionally 

substituted C2-C12alkenyl, 	optionally substitu 	d 	C2-C12alkynyl, 	optionally substituted 	C2- 

C12heteroalkyl, 	optionally 	substituted 	f 3-C12cycloalkyl, 	optionally 	substituted 	Cr  

Cucycloalkenyl, 	optionally 	substituted 	' 2-C12heterocycloalkyl, 	optionally 	substituted 	C2- 

15 C12heterocycloalkenyl, 	optionally 	s..stituted 	C6-C18aryl, 	optionally 	substituted 	C1- 
C18heteroaryl, optionally substitute. C1-C12alkyloxy, optionally substituted C2-C12alkenyloxy, 

optionally substituted C2-C12alky 	loxy, optionally substituted C2-Cioheteroalkyloxy, optionally 

substituted 	C3-C12cycloalkyl. y, 	optionally • substituted 	C3-C12cycloalkenyloxy, 	optionally 

substituted C2-C12heteroc 	loalkyloxy, optionally substituted C2-C12  heterocycloalkenyloxy, 

20 optionally substituted 	• -Ci8ary19xy, optionally substituted C1-C18heteroaryloxy, optionally 

substituted C1-C12a1, lamino, SR3, 	SO3H, SO2NR3R4, SO2R3, 	SONR3R4, 	SOR3, COR3, 

COOH, COORS, 	• NR3R4, NR3COR4, NR3COOR4, NR3SO2R4, NR3CONR3R4, and NR3R4; 

Ar is an optionally substituted Cl-C-mheteroaryl group or an optionally substituted C2- 

25 C12heter 	ycloalkyl group; 

A is selected from the group consisting of S, SO, SO2, 0, and -CRaRb-; 

B is a group of the formula -(CRIRd)n-; 
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wherein each Ra, Rb, Re  and Rd  is independently selected from the group consistin 	of 

H, halogen, OH, NO2, CN, SH, NH2, CF3, OCF3, optionally substituted C1-C12alkyl, opt 	nally 

substituted C2-Cloheteroalkyl, optionally substituted C1-C12haloalkyl, optionally substi 	ted 03- 

5 

C12cycloalkyl, optionally substituted C6-C18aryl, optionally substituted C1-C18heter aryl; SR3, 

SO3H, SO2NR3R4, SO2R3, SONR3R4, SOR3, COR3, COOH, COORS, CONR3R4, NR3COR43, 

NR3COOR4, NR3SO2R4, NR3CONR3R4, NR3R4; 

or any two Ra, Rb, Re  and Rd  on the same carbon atom when to -n together may form 

a substituent of the formula: 

10 

R5  

wherein each R3  and R4  is independently se 	cted from the group consisting of H, 

optionally 	substituted 	C1-012alkyl, 	optionally 	bstituted 	C2-Cloheteroalkyl, 	optionally 

15 substituted C1-C12haloalkyl, optionally substitute', C3-C12cycloalkyl, optionally substituted C6- 

C1eary!, and optionally substituted C1-C1eheter t aryl; 

R5  is selected from the group con ;sting of 0, S, and NR6; 

20 R6  is selected from the gro 	consisting of H, OR7, optionally substituted C1-C12alkyl, 

optionally 	substituted 	C1-C12 	loalkyl 	optionally 	subStituted 	C2-C12alkenyl, 	optionally 

substituted C2-C12alkynyl, 	a•. onally substituted C1-C12alkyloxy, 	optionally substituted C1- 

C12haloalkyloxy, 	optionall 	substituted 	C2-Cioheteroalkyl, 	optionally 	substituted 	C3- 

C12cycloalkyl, 	optionall, 	substituted 	C3-C12cycloalkenyl, 	optionally 	substituted 	C2-C12 

25 heterocycloalkyl, opt; t nally substituted C2-C12  heterocycloalkenyl, optionally substituted C6- 

C18aryl, and option 	ly substituted CrCisheteroaryl; 

R7  is 	elected from the group consisting of H, optionally substituted C1-C12alkyl, 

optionally .ubstituted 	C2-Cloheteroalkyl, 	optionally 	substituted 	C3-C12cycloalkyl, 	optionally 

30 substitu -d C6-C18aryl, and optionally substituted C1-C16heteroaryl; 

or any two or more Rd, Rb, Re  and Rd  may join together to form a multiple bond 

•etween adjacent carbon atoms such as a double or triple bond, or a cyclic moiety connecting 

the carbon atoms to which they are attached; 
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n is an integer selected from the group consisting of 0, 1, 2, 3, and 4; 

a is an integer selected from the group consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, a 	4 10; 

5 or a pharmaceutically acceptable salt, N-oxide, or prodrug thereof. 

2.  A compound according to claim 1 wherein B is CH2. 

3.  A compound according to claim 1 or 2 wherein A is GRaRb. 

10 

4.  A compound according to claim 3 wherein Ra  and Rb  are o afferent. 

5.  A compound according to claim 4 wherein one o Ra  and Rb  is H and the other is 

optionally substituted alkyl. 

15 

6. A compound according to claim 5 where*• 	Rb  is H and Ra  is optionally substituted 

alkyl. 

7. A compound according to claim 6 	herein Ra  is selected from the group consisting of 

20 	methyl, ethyl, propyl, isopropyl and but 	. 

8.  A compound according 	• any one of claims 1 to 6 wherein Ar is a group of the 

formula: 

V
3 

v,
.....;.:- 	.--........____.-v2  

I  ......,y1  

25 

wher n each V1, V2, V3, V4, V5  and V6  is independently selected from the group 

consistin of N and CR8; 
• 

U 

30 

is selected from the group consisting of NR9, 0, S and CR92, 

wherein each R8  is independently selected from the group consisting of H, halogen, 

OH, NO2, CN, SH, NH2, CF3, OCF3, optionally substituted C1-C12alkyl, optionally substituted 

C1-C12haloalkyl, 	optionally substituted 	C2-C12alkenyl, 	optionally 	substituted 	C2-C12alkynyl, 

optionally substituted 	C2-C12heteroalkyl, 	optionally substituted 	C3-C12cycloalkyl, 	optionally 
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substituted 	C3-C12cycloalkenyl, 	optionally 	substituted 	C2-Ci2heterocycloalkyl, 	option 	y 

substituted C2-C12heterocycloalkenyl, optionally substituted Cs-Cloaryl, optionally subst uted 

C1-Cioheteroaryl, 	optionally 	substituted 	C1-C12alkyloxy, 	optionally 	substitut d 	C2- 

C12alkenyloxy, 	optionally 	substituted 	C2-C12alkynyloxy, 	optionally 	substi 	ted 	02- 

5 Cioheteroalkyloxy, 	optionally 	substituted 	C3-C12cycloalkyloxy, 	optionally 	s 	stituted 	C3- 

C12cycloalkenyloxy, optionally substituted C2-C12heterocycloalkyloxy, optio rally substituted 

C2-C12heterocycloalkenyloxy, optionally substituted C6-C18aryloxy, option . ly substituted Cl- 

Ciheteroaryloxy, optionally substituted C1-C12alkylamino, SR10, SO3H, 	02NR10R11, SO2R10, 

OSO2R10, 	SONR"R", 	SOR", 	CORI°, 	COOH, 	COOR1°, 	Cc. NR"R", 	NR10C0R", 

10 NR"COOR"; NR10SO2R11, NR"CONR10R11, and NR10R11; 

wherein R9  is selected from the group consisting q 	H, optionally substituted C1- 

C12alkyl, optionally substituted C2-C12alkenyl, optionally s 	•stituted C2-C12alkynyl, optionally 

substituted C2-C12heteroalkyl, optionally substituted C 	C12cycloalkyl, optionally substituted 

C2-C12heterocycloalkyl, 	optionally 	substituted 	C. C18aryl, 	optionally 	substituted 	C1- 

15 Ci8heteroaryl, SO3H, SO2NR10R11, SO2R10, SONR '11, SOR10, CORI°, COOH, COOR10, and 

CONR1°R"; 

wherein each R" and R" is inde• -ndently selected from the group consisting of H, 

optionally 	substituted 	C1-C12alkyl, 	• •tionally 	substituted 	C2-Cloheteroalkyl, 	optionally 

20 substituted C1-C12haloalkyl, optionall , substituted C3-C12cycloalkyl, optionally substituted C6- 

C18ary', and optionally substituted 	-Claheteroaryl. 	- 

9. 	A compound accordi I g to claim 8 wherein Ar is selected from the group consisting of: 

--\,..-- 

.
141, 
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and "--\47--'-'------=------ \ 

wherein  R8  and R9  are as defined in claim 8; 

5 e is an integer selected from the group consisting of 0, 1, 2, 3, and , , 

f is an integer selected the group consisting of 0, 1, 2, and 3. 

10. 	A compound according to claim 9 wherein the R8  subsf 	ent is located in the 4 or the 

10 5 position of the six membered ring. 

11. 	A compound according to claim 9 or 10 wherr in each R8  is independently selected 

from the group consisting of CH3, CH2CH3, CH2C 2CH3, CH(CH3)2, (CH2)3CH3, CI, Br, F, I, 

OH, NO2, NH2, CN, SO3H, OCH3, OCH2CH2CH3, ' F3, and OCF3. 

15 

12. 	A compound according to any one o claims 1 to 11 wherein a is O. 

13. 	A compound according to any •ne of claims 1 to 12 wherein each R'a is H. 

20 14. 	A compound according • any one of claims 1 to 13 wherein each R1  is independently 

selected from the group consisting of H, OH, F, CI, Br, CO2H, CONH2, CH2OH, CN, OCH3, 

and OCHF2. 

15. 	A compound according to any one of claims 1 to 14 wherein one R is H and the other 

25 R1  is OH. 

16. 	A co pound according to claim 1 selected from the group consisting of: 

SI \ Si \ 
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or pharmaceutically accepta • e salt, isomer or prodrug thereof. 

5 17. A pharmaceutic 	composition including a compound according to any one of claims 1 

to 16 and a pharma -utically acceptable diluent, excipient or carrier. 

18. A metrod of prevention or treatment of a condition in a mammal, the method 

comprising administering an effective amount of a compound according to any one of claims 

10 1 to 16. 

19 	A method according to claim 18 wherein the condition can be prevented or treated by 

nhibition of 110-HSD1. 

5 20. 	A method according to claim 19 wherein the condition is selected from the group 

consisting of Metabolic syndrome, type 2 diabetes, diabetes as a consequence of obesity, 
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insulin resistance, hyperglycemia, prandial hyperglycemia, hyperinsulinemia, Inappropriatel 

low insulin secretion, 	impaired glucose tolerance (IGT), 	impaired fasting glucose (IF 	), 

increased hepatic glucose production, pediatric diabetes, dyslipidemia, diabetic dyslipidemia, 

hyperlipidemia, hypertriglyceridemia, hyperlipoproteinemia, hypercholesterolemia, decreased 

HDL cholesterol, impaired LDL/HDL ratio, 	other disorders of lipid metaboli 	, obesity, 

visceral 	obesity, 	hypertension, 	diabetic 	late 	complications, 	micro-/ma• oalbuminuria, 

nephropathy, 	retinopathy, 	neuropathy, 	diabetic 	ulcers, 	cardiova 	ular 	diseases, 

arteriosclerosis, atherosclerosis, coronary artery disease, cardiac hypr 	rophy, myocardial 

ischemia, 	heart 	insufficiency, 	congestional 	heart 	failure, 	stroke, 	myocardial 	infarction, 

arrhythmia, decreased blood flow, myopathy, loss of muscle tissu , muscle wasting, muscle 

catabolism and osteoporosis. 

21. A method according to claim 19 wherein the co •ition is selected from the group 

consisting of metabolic syndrome, diabetes, diabetic I- e complications, hyperglycemia, low 

glucose tolerance (IGT), impaired fasting glucose 	FG) hyperinsulinemia, hyperlipidemia, 

hypertriglyceridemia, 	hypercholesterolemia, 	dyl ipidemia, 	obesity, 	abdominal 	obesity, 

glaucoma, hypertension, cardiovascular dise.•es, arteriosclerosis, atherosclerosis and its 

sequelae, 	myopathy, 	muscle 	wasting, 	... eoporosis, 	glaucoma 	and 	dysregulation 	of 

intraocular pressure, disorders of lipid m; abolism, polycystic ovaries syndrome, retinopathy, 

nephropathy, 	neuropathy, 	osteoporosis, 	osteoarthritis, 	dementia, 	depression, 

neurodegenerative disease, psychi 	ric disorders, Cushing's Disease, Cushing's syndrome, 

viral diseases, and inflammatory oiseases. 

22. A method accordin• o claim 21 wherein the condition is diabetes. 

23. A method according to claim 21 wherein the condition is type II diabetes. 

24. The me 	od of claim 24, wherein the compound is administered in combination with 

an adjuvant. 

25. he method of claim 24, wherein the adjuvant is selected from the group consisting of 

dip:•tidy! peptidase-IV (DP-IV) inhibitors; (b) insulin sensitizing agents; (c) insulin and insulin 

emetics; (d) sulfonylureas and other insulin secretagogues; (e) alpha-glucosidase inhibitors; 

(f) GLP-1, GLP-1 analogs, and GLP-1 receptor agonists; and combinations thereof. 
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26. The method of claim 25, wherein the insulin sensitizing agents are selected fro 	he 

group 	consisting 	of 	(i) 	PPAR-gamma-agonists, 	(ii) 	PPAR-alpha-agonists, 	(iii) 	PAR- 

alpha/gamma-dual agonists, (iv) biguanides, and combinations thereof. 

5 27. Use of a compound according to claim 1 in the preparation of a medica 	ent. 

28. A use according to claim 27 wherein the medicament is for trea 	ent of a condition 

that can be prevented or treated by inhibition of 11p-Hspi • 

10 

15 

29. A use according to claim 28 wherein the condition ls 	selected from the group 

consisting of Metabolic syndrome, type 2 diabetes, diabetes .s a consequence of obesity, 

insulin resistance, hyperglycemia, prandial hyperglycemia, 	yperinsulinemia, Inappropriately 

low insulin secretion, impaired glucose tolerance (IG 	, 	impaired fasting glucose (IFG), 

increased hepatic glucose production, pediatric diabe -s, dyslipidemia, diabetic dyslipidemia, 

hyperlipidemia, hypertriglyceridemia, hyperlipoprot= nemia, hypercholesterolemia, decreased 

HDL cholesterol, 	impaired LDL/HDL ratio, of -r disorders of lipid 	metabolism, 	obesity, 

visceral 	obesity, 	hypertension, 	diabetic 	:te 	complications, 	micro-/macroalbuminuria, 

nephropathy, 	retinopathy, 	neuropathy, 	diabetic 	ulcers, 	cardiovascular 	diseases, 

arteriosclerosis, atherosclerosis, coron . 	artery disease, cardiac hypertrophy, myocardial 

20 ischemia, 	heart 	insufficiency, 	cong stional 	heart 	failure, 	stroke, 	myocardial 	infarction, 

arrhythmia, decreased blood flow, 	yopathy, loss of muscle tissue, muscle wasting, muscle 

catabolism and osteoporosis. 

30. A use according 	• claim 28 wherein the condition is selected from the group 

25 consisting of metabolic Syndrome, diabetes, diabetic late complications, hyperglycemia, low 

glucose tolerance (I' 	), impaired fasting glucose (IFG) hyperinsulinemia, hyperlipidemia, 

hypertriglyceridem I, 	hypercholesterolemia, 	dyslipidemia, 	obesity, 	abdominal 	obesity, 

glaucoma, hyp: 	ension, cardiovascular diseases, arteriosclerosis, atherosclerosis and its 

sequelae, 	opathy, 	muscle 	wasting, 	osteoporosis, 	glaucoma 	and 	dysregulation 	of 

30 intraocula 	pressure, disorders of lipid metabolism, polycystic ovaries syndrome, retinopathy, 

nephro•athy, 	• 	neuropathy, 	osteoporosis, 	osteoarthritis, 	dementia, 	depression, 

neur•degenerative disease, psychiatric disorders, Cushing's Disease, Cushing's syndrome, 

vi .I diseases, and inflammatory diseases. 

3 31. A use according to claim 28 wherein the condition is diabetes. 

32. A use according to claim 28 wherein the condition is type II diabetes. 

255 



WO 	2013/111150 
	

1N2012/000842 	 

33. A use according to claim 27 or 28, wherein the medicament contains an adjuvant. 

34. A use according to claim 33, wherein the adjuvant is selected from the group 

5 consisting of dipeptidyl peptidase-1V (DP-IV) inhibitors; (b) insulin sensitizing 	.•ents; (c) 

insulin and insulin mimetics; (d) sulfonylureas and other insulin secretagogue:, (e) alpha.- 

glucosidase inhibitors; 	(f) GLP-1, 	GLP-1 	analogs, 	and GLP-1 	receptor agonists; 	and 

combinations thereof. 

10 35. A use according to claim 34 wherein the insulin sensitizing - a ents are selected from 

the group consisting of (i) PPAR-gamma-agonists, (ii) PPAR-. pha-agonists, (iii) PPAR- 

alpha/gamma-dual agonists, (iv) biguanides, and combinations 	ereof. 

36. A compound according to claim 	1 	substantiall 	as hereinbefore described with 

15 reference to any of the examples. 
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